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EART A
SYNOPSIS

1. The "Dove’ is an air-to-ground missile with short wings, having
no self propulsion, It is approximately 24 inches in diameter by

5 feet in length, with air scoops in the nose and stabilizing fins
on the tail section to control the flight. The Naval Ordnance
Laboratory is developing the tail fuzing system for the warhead.

2, The object of these preliminary tests was to devise a satis-
factory method of conducting plate impact tests of the XB-4L4A
fuze when fired in simulated missiles from the Naval Proving
Ground's 500 foot rocket launcher.,

3. It was concluded that:

a, Satisfactory terminal velocities and impact conditions can
be obtained by the use of rocket motors to propel the XB~44A fuge
from the Naval Proving Ground's 500 foot launcher while it is
installed in a 250 1b. G.P. bomb AN-M57-Al.

be The XB-L44A fusze, as tested during this program, did not
funetion as a result of shock or vibration while in motion on the
launcher and therefore was considered "launcher safe',

ce. Oneshalf inch STS plate appeared to provide the minimum
retardation which would cause the XB-~44A fuges to function when
tested under the impact conditions of this program. Of the seven
fuzes tested:

(1) Only two functioned in flight with a 250 ft. delay
(2) One functioned after a heavy secondary impact

(3) Two functioned in the recovery sandpile ‘

(4) Two did not function.

d, The propulsion carriage can be separated from the bomd
before target impact by the use of a 3U25 motor Mk 7 secured in
the carriage to function as a "retro-motor", if a minimum of
150 ft. is provided between the launcher muzzle and target,

CONFIDENTIAL
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PART B

1. AUTHORITY:

Reference (a) authorized the Naval Proving Ground to perform
such tests of the tail fuzing system for the XSAM-N-4, Guided
Missile Dove, as might be requested by the Naval Ordnance Laboratory.
Reference (bs established Task Assignment NPG-0O4~Re2b-33, later
superseded by Reference (e) Task Assignment NPG-Re2b-34-1-52, to
provide the necessary funds. References (c) and (d) outlined the
test requirements,

2, REFERENCES:

a. BUORD 1tr NP9(Re2b-286 2)FLY:ss of 4 Apr 1949

b. BUORD 1tr NP30(Re2b)JWG:ss of 25 May 1950

ce NOL 1ltr NP51/571~8(3-615)TF:HLD Ser 01641 of 19 Dec 1950
de NOL ltr NP/NOL/X1~1(497)TF:HLD Ser 0802 of L May 1951

e« BUORD Conf ltr NP9 Re2b-DB LaP:bjn Ser 23946 of 4 Aug 1951

3+ BACKGROUND:

The "Dove is an air-to=ground missile with short wings, having
no self propulsion, It is approximately 24 inches in diameter by
5 feet in length, with air scoops in the nose and stabilizing fins
on the tail section to control the flight. The Naval Ordnance
Laboratory is developing the tail fuzing system for the warhead.

4o OBJECT OF TEST:

The object of these preliminary tests was to devise a satis-
factory method of conducting plate impact tests of the XB-44A
fuze when fired in simulated missiles from the Naval Proving
Ground?s 500 ft. rocket launcher.

5 PERIOD OF TEST:

a. Date Project Letter 4 May 1951
be Date Necessary Material Received 25 April 1951
ce Date Commenced Test 10 May 1951
de Test Completed 29 May 1951
CONFIDENTIAL
SECURITY INFORMATION 3
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6+ REPRESENTATIVES PRESENT:

He Le Davis Naval Ordnence Laboratory
R. Happick Naval Ordnance Laboratory
EART ©
DETAILS OF TEST

7. DESCRIPTION OF ITEM UNDER TEST:

as The XB=LAA construction and overall appearance is shown
in Figures 1 and 2, It is a vane arming fuze with dual primers
detonated upon impact by means of firing pins. A delay train
provides for functioning after penetration of the target.
8., DESCRIPTION OF TEST EQUIPMENT:

Test Vehicles: Modified 250# G.P. Bombs AN-M57-A1 inert

loaded
Launcher: Naval Proving Groundts 500 ft.
Target: 1/2" STS plate
Propulsion: Three 5%Y0 HVAR motors in carriage

Fuze Arming: 100# compressed air supply

Cameras: Bowen and Mitchell, operated at 90 and
100 frames/sec. respectively.

9. PROCEDURE:

8. All fuzes were tested in modified 250# G.P. bombs, The
fuzes were inserted in the tails of the bombs and protected by a
heavy steel tube threaded to the bomb, A 1" x 2" hole was cut
through the tube opposite the arming vane of the fuze to permit
the insertion of an air hose used for remote arming prior to
firing. Propulsion of the bombs was accomplished by the use of
three 5%Y0 HVAR motors assembled in a special carriage as shown in
Figure 3, and ignited simultaneously. Fuze functioning was indi-
cated by the ignition of a cross axial, 350 gm. black powder snoke

CONFIDENTIAL
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puff in a tube 8-1/2" long by 1" diameter, situated immediately
forward of the fuze booster., The 1/2" STS target plates were
set up 50 ft, from the mugzle of the launcher on initial rounds
and 15 ft. on later shots,

be The arming vane was secured to the fuze arming shaft at
the launching site by means of & special coupling. After
assembling the three 5Y0 HVAR motors in their carriage the
propulsion vehicle and bomb were placed in the launcher, in
contact with each other. The smoke puff tube was inserted in the
bomb and taped in place. A 1" diameter air hose, leading from a
gasoline powered, field type compressor (capable of supplying
100 1b./sq.in, air pressure), was inserted in the slot in the
protective tube enclosing the arming vane., A 50 lb./8qe.in, stream
of air, controlled from a remote location, was then directed
against the vane while all personnel were under shelter., Before
firing the arming stem was checked to see that it had withdrawn
sufficiently to permit arming. A Bowen camera and two Mitchell
cameras were uged to record the flight of the round. Velocities
were measured during the last 20 ft, of travel on the launcher,
Rounds were recovered in a large sandpile.

10, RESULTS AND DISCUSSION:

a. Appendix (A) contains detailed records of the plate
impacts., Appendix (B), Figure 4, is an excerpt from the Bowen
films taken of round 7. Following is a brief summary of the
results obtained - all rounds fired against 1/2" STS plate at
0° obliquity:

CONFIDENTIAL
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Impact
Impact Velocity Fuze

Moo . Remarks _Rosults

Rd,
No, .Date . _ No,

1 5-10-51

2 5=1l4-51
3 5-16-~51

L 5-16-51

5 5=-21-51

6 5-21-51

7 5-22-51

CONFIDENTIAL
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39028

38991
38993

38994

39020

39021

39022

8as

£83
859

903

643

893

916

117

118

- 119

Questionable

whether fuze was
fully armed when
round was fired.,

Target 15% f{ron
muzzle starting

- with this shot-

120

121

122

123

50! on first
two rounds.

Only two motors
fired.,

No evidence of
functioning in
flight-when
recovered fuze
had functioned-
smoke puff fired,

11}

No evidence »f
functioning in
flight. Some
black powder
still in tube
when recovered,
no evidence of
functioninge.

N> evidence of
functioning in
flight, All
black powder
still in tube
when recovered,

No functioning

in flight-after
going through
target round
glanced off wedge
in butt with fuze
functioning about
60 ft. behind
butt,.

Fuze functioned
approxe. 250 ft.
behind target.

Fuze functioned
approx. 245 ft.
behind target.,
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be (1) While the propulsion method described above was satis-
factory for the purpose of this test (it provided a combination of
low acceleration and high striking velocity) it had one undesirable
feature as far as future test programs were concerned. The pro-
pulsion motors remained in contact with the bomb all the way to the
target. The sensitivity of the fuze upon impact, when installed in
a 250 1lbe GeoPe bomb, was therefore an unknown quantity since the
entire mass of the propulsion vehicle was helping to force the bomb
through the targets Even though the bomb is not the ultimate
vehicle for this fuze, it is obviously desirable to have the pro-
pulsion carriage separated from the bomb before impact to prevent
damage to the fuze.

(2) Several separation methods wo»e considered but the use
of a retro-motor in the carriage appeared to be the quickest
solution, involving & minimum of test firing. A 3¥25 motor Mk 7
was installed in the upper part of the carriege directed oppositely
to the three 5%Y0 motors. A set of contacts was provided to ignite
the 3¥25 motor 100 feet before reaching the muzzle of the launcher.
Effective separation of the bomb and propulgion carriage in flight,
Figure 5, approximately 150 ft. beyond the muzzle of the launcher,
was thus obtained,

(3) The 5Y0 HVAR motors used for propulsion (the only type
available that would produce the desired striking velocity) burn
for approximately 700 ft. The only launcher which will accommodate
a 250 1b, G.P., bomb at the Naval Proving Ground is 500 ft, in
length., Consequently the motors still have a considerable amount
of thrust at the muzzle of the launcher and can not be effectively
separated from the bomb for some distance beyond this point--a
minimum of 150 ft, Erection of a target 150 ft., or further,
beyond the muzgle precludes the possibility of bomb recovery when
sufficient range for observation of fuze functioning is allowed
behind the target, due to the short distance between the launcher
and the edge of the river (550 ft.)s The 1/4 second fuze delay
after plate impact will result in functioning almost at the edge
of the river and allow no room for a recovery sandpile. Therefore
in future tests it will be necessary to sacrifice either the
recovery of the bomb or the separation of the bomb and propulsion
carriage.

CONFIDENTIAL
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EART D
CONCLUSJIONS

1ll, It was concluded that:

a, Satisfactory terminal velocities and impact conditions
can be obtainaed by the use of rocket motors to propel the XB=4L4A
fuze from the Naval Proving Ground's 500 ft, launcher while it
is installed in a 250 1be G.P. bomb AN-M57-A1,

be The XB=4LA fuze, as tested during this program, did not
function as a result of shock or vibration while in motion on the
launcher and therefore was conaidered "launcher safe®,

¢e One-half inch STS plate appeared to provide the minimum
retardation which would cause the XB-44A fuzes to function when
tested under the impact conditions of this program. Of the seven

. fuges tested:

(1) Only two functioned in flight with a 250 ft, delay
(2) One functioned after a heavy secondary impact
(3) Two functioned in the recovery sandpile
(L) Two did not function
de The propulsion carriage can be separated from the bomb
before target impact by the use of a 325 motor Mk 7 secured in

the carriage to function as a "retro-motor®, if a minimum of
150 ft. is provided between the launcher muzzle and target.

CONFIDENTIAL
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The tests upon which this report is based were conducted bys
F. We KASDORF, Firing Director, Rocket Battery,
Terminal Ballisties Department

This report was prepared by:
Fe Wo KASDORF, Firing Director, Rocket Battery,
Terminal Ballistics Department

This report was reviewed by:

Re He LYDDANE, Director of Research,
Terminal Balliastics Department

W. B. ROBERTSON, Lieutenant Commander, USN,
Terminal Ballistics Batteries Officer,
Terminal Ballistics Department

Re T. RUBLE, Lieutenant Commander, USN,
Terminal Ballistics Officer,
Terminal Ballistics Department

C. C. BRAMBLE, Director of Research, Ordnance Group

APPROVED: IRVING T. DUKE
‘ Rear Admiral, USN
Commander, Naval Proving Ground

1457
(A

T T S A

c. T, vaono "t
Captain, USN
Ordnance Officer
By direction
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ZKPM.‘T RECORD

U, S. NAVAL PROVING GROUND  IMPACT NO. 38 2l
DAHLOREN, VIRGINIA . -

o IMPACT DATR /o) /dideags/
" © NPG TEST NO

ey

o B annk > mm:-mnm-
Reference: WPG YWV ¥ g __datea
Reference: BuOrd 1ltr. ')’[mmm ___dated :
Task Assignment Bo. , p¢ -RY4-/-82 am«m‘w“-‘”ﬁ———,q /
PLATE TARGE? €. P. Bomj‘? ROCKET

”
Gage 6;% Class___ s/ 5 HEAD: Cal. Type (5,0
Maker , Mark . Wod - No. - vt%ﬁgr
Ro. - POUD ~ Maker 7V 7i '
Dimenslons — ) Lot No.
: Piller: ’ﬁpo , WC.
OBLIQUITY ﬁ o Puzes v, ke PUTE

4 o g8 Fuar M 1] -
PENETRATIOR ‘Z%@& ETE B ors
Thickness at Impa | Wt. of head (as Tﬁoﬂm

No. of impact on plate

Dist. from nearest impact MOTOR: Cal. Mk. Bod
Dist. from near » and | Motor temp. * 4y
COMPLETE ROUND: Mark____ Mod
Wt. 5.- fired) 73 7, ZXF
Wt. (burned)

$

OTHER INFORMATI onm (3,

aoclm' PERFPORMANCE

Plight Velocity, f/s: m 4.1 Residual
Puze functioning
Explosive action ‘*&Eﬁ %ﬁor!‘ i!ﬁv Urder) (None)

Distance of burst behind plate

Condition of recovored round | y iy
i He LD | condition. ‘

REMARKS:

Photo No. : Signod?_/ﬂ /
F

" | ) ' [ 4 4 - /
7o | . APPENDIX A
oy ‘ | ) . - 704¢}¢ I .




NAVORD PORM 1883 (New 3/44)
$
, " IMPACT RECORD
U. 8. NAVAL PROVING GROUND IMPACT NO. 2222(
DAHLGREN, VIRGINIA

.

NPG TEST WO dmsmu
OBIRCT Laum's 4

Boil LATET LAAGED. £Yerercew E 'mw* |
Reference: NPQG 8P. €, c4xh e 9213 : dated
Reference: BuOrd 1ltr. Mpotr. 14. 987 « 2 dated o/ fPR. /94
Task Assigoment No. p. Redb-3d -/ iz datod
PLATE TARGET & P Bowmdd ROCKET .

Y] ‘ .
Cage 4 &/ Class__S 73 HEAD: Cal. Type_¢&, q 22”55 :
Maker Mark - ~Mod  _ No. . - - o .
No. droup Maker 4y 5/
Dimensions
OBLIQUITY

3

PENETRATION m\if\* ‘

Thickness at 1

No. of impac ‘plate
Diat. from (rest impact

Dist. ﬁsgh near edges and
Impact

Spall: Back COMPLETE ROUND: Mark

Dish "‘"‘S""pur T  wWt. (as fired) "‘33’;_‘1}"*—‘“
Cracks Wt. (burned)

Punching (throwvn started

Back Button Fowi] (started] OTHER IleRIATIOI

Bulge SEBIN Mk :

Through opcnIhg

ROCKET PERFORMANCE : K

Flight Velocity, f/s: 8tni

Puze runctioning T
Explosive action ialgk Sr%er’ lﬂov Order) (None) '

Distance of burst behind plate
Condition of recovered round

condition.

REMARKS:
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NAVORD PORM 18832 (New 3/4%)

IMPACT RECORD

U. S. NAVAL PROVING GROUND IMPACT NO. 2§ )=
DAHLGREN, VIRGINIA

IMPACT DATE £-/4-%5/

NPG TEST NO.

Reference: BuOrd itr. -2 =2 )L Y dated /4P R, 1.,;,24‘
Task Assignment No. - -J- /-5 dated  A//3 174,

PLATR TARGET A P Bomp HReEKET
Gage /' Class S7¢ HEAD: Cal.
Maker —_— Mark -
No. - Group — Maker )/ Lo
Dimenslons - Lot No.
: Piller: ‘Tipo .
OBLIQUITY Q° Puzes N
- Y. 24 E he [/j’
PENBTRATION  CompleETE | Boosters
Thickness at Impac ' Wt. of head (as Ilred) /= 77 —
No. of impact on $2ut
Dist. from neaps¥t impact MOTOR: Cel. 5" Mk. 2 Mod 2
Dist. from nosvodgoa and Motor temp. P T QEZa®
Impact area (.
Spall: PFr Back COMPLETE ROURD: Mark Mod
Dish ,,h\ — Spur . Wt iu fired) JXTTL
Crack wt. burned)
P\mchiﬁ throvn started
Back Butt‘lW'l"S’TT"Elﬂf"—on rowh) (atarte o'mr.,p xnom'rvon 7, gz RS Ka /
Bulge o

Through opening

ROCKET PERFORMANCE .
Alean’
Flight Velocity, f£/s: Stoiking { Residual L
Puze funcilioning , = '
Explosive action gh Order oW er one )

Distance of burst behlnd plate
Condition of recovered round

Head Vas In [EFPECTIVE] {INBRPELIIVE] condltlion.
REMARKS:
Photo No. 81gned fk/ /(""é/
T(JT Fasoork
- Mm-uydo»n/ | APPFND/X A
kgwwué/' "4'2/ 77 e pn 3

4
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NAVORD FORM 1883 (New 3, +3)

IMPACT RECORD

U. S. NAVAL PROVING GROUND IMPACT NO. 3599/
DAYLOREN, VIRGINIA

 IMPACT DATE_S-/6.£/
NPG TEST NO.

Reference: NPG

dated
>l dated o/ A/ ﬁgéL

Reference;: Bulrd 1ltr.
Task Assignment No. _
PLATE TARGET 4 £ [sm3 ROCKET
Gage A" Class__ 3re HEAD: Cal. Type £
Maker - Mark — ~ Mod — NKo.-—- ;
No. Group MakeT NoL
Digpansions Lot No. —_
i Piller: —@OW.
OBLIQUITY Qo _ Puzes 9 f

Eki v i
PENETRATION ETE Boos Eorsi 3
Thickness a mpPAC Wt. of head (as Iired] ZZ &ZZ —

No. of impact on plate

Dist. from nearest tnpact MOTOR: Csl. " Mk. Mod
Dist. from near edges Motor temp. ;¢ -~ 712 Ay
I-pact area ‘

Spal 'ﬂ' COHPLB‘I’E ROUND: Mark Mod
Dis a- rired) 37 F5A

-Cra Vt burned)

Punching {throvn) !staﬂid[ ‘ ‘
Back Button rovn) {(startle OTHER INPORMATION  /?) 7, < QZ

Bulge )
g -H -4~

Through opening

ROCKET PERPORMANCE
/I/n.m

Plight Velocity, f/s: 703 Residual
Puze functlioning NanE S

- Explosive action % Order] (Low Order) I_K'one)
., Distance of burst behind plate

Condition of recovered round
Hea as 1n ‘ condition.

REMARKS:

Photo No. . ] signed ‘7’%,(/ #
°

A Ul Xug e

. zﬁ ;t, Z oo Ene L5712,

MW,, B %Pg@{i A

N




NAV.RD FPORM 1683 (New 3/4%)

IMPACT RECCRD
U. 3. NAVAL PROVING GROUND IMPACT NO. 392 20

DAMLGREN, VIRGINIA
IMPACT DATE&MI
NPG TEST NO.Colg fehET7

OBJECT 5. y TZEST- 0F X8 - YY ErzE
Reference: NPG =Itx. RKER; dated

Reference: BuOrd 1ltr. ? dated 44?]@' /- y]

Task Assignment No. dated
PLATE TARGET 5"’7 EomE  pocker
Gage [1”5'0 Class =75 HEAD: Cal. Type_ (. oY 2
Maker CZ&EME&:{F Harkw éz No. . Wt.
No. . roup — Maker -
Dimenslions - Lot No. -
Filler: ~Type INELT VL.
OBLIQUITY 0n° Puzes '
-#MLMM
PENETRATION A ori iz 1 £ Boosters
Thickness al Impacl Wt. of head (as I'ired) st
No. of impact on to '
Dist. from ne impact MOTOR: Cal. ' Mk. Mod 2
Dist. from tqfi\ edges and Motor temp. o L 72, /D
Impact ar
Spall: Back COMPLETE ROUND: Mark Mod
Dish ¥ - Spur Wt. éaa fired) 33777 *
Crag Wt. (burned)
chhing arovn starte
Back Button rovn started OTHER IlFORMAT*ON mQﬂg S ﬁgg .
Bulge

Through opening

ROCKET PERPORHANCE

Flignt Velocity, f/s: &%g 64 R Residual
Puze functlioning anﬂﬂnf]% faeag‘F aiﬁf: dia!z WEDSE (& BeT T
Explosive action rder ow Order

Distance of burst behind plate
Condition of recovered round

Head Vas In [FFPECTIVE ] [(INBPPEERIVE] condition.

REMARKS:

7
Photo No. uignod fﬂ//{""'z

r /IT

Q:ij' : CRL. £21£% E5- 72
Cts : pmaé(w : ;’ﬁ e de 5 APPFXDIX A
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NAVURD PORM 1883 (New 3 4%

IMPACT RECORD

U. 3. NAVAL PROVING GROUND IMPACT NO. 3902 /
DAMLGREN, VIRGINIA

IMPACT DATE 2 | 7214y A5/

NPG TEST NO.(lone /0687
OBJECT é&z“gc ggé SENS (ZlElE;ﬁ TS QL XLE-YV FU2eE
N 250 LB, z onuR

Reference: NPG 3TH. dated
Reference: BulOrd 1ltr. dated ./
Task Assignment No. dated » N

PLATE TARGET &.F. Bornl Rrocker

Gage " Class <7< HEAD: Cal. I‘ype E,é Ao il
Maker E&LE Harkﬂmsz_ od_g/ No. 25/ 0%

No. - Group — __ Maker -
Dimenslons — Lot No. T

Piller: ~Type JYgAT WE.
OBLIQUITY 7 Puzes

Booa%ers ' ‘

Wt. of head (as Ilired) 4 5[,@4#

PENETRATION 9‘ 0 zzip’z ETE
Thickness a mpac
No. of impact on plate

Dist. from neareast !{mppct MOTOR: Cal._ &7 Mk. J, Mod_ 2
Dist. from near ed and Motor temp. 940 Wir. 792.5%
Impact area i -
Spall: rrob! 7 Back COMPLETE ROUND:) Mark Mod
Dish pur ' Wt. (as fired 227 a{
CracEK’\EF‘E A wt. gburnod)
hing (thrown] (started)

Bk Button_[Uhrova] {Started] __ OTHER INFORMATION {:
Bulge 304 4%
Through openlng ’ -t

LA ’

ROCKPT PERPORMANCE

Flight Velocity, £/s: m 593 Residual

Pure functioning £ ’ SET —— -
 Explosive action !ﬁijﬁ MWW”

Distance of burst behind plate
Condition of recovered round B
Hea as 1n con Ion.

REMARKS:

e
Photo No. Signed ‘f//"‘.m/;"

z E F o RAS =, "
’ ' e 2 gz :! EZZ s 'i ;. - !
dw-.{; z Aot APPEVDIX 4
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NAVORD FORM 1883 (New 3/ u4H)

IMPACT RECORD

U. 3.

NAVAL PROVIRG GROUND
DAYLGREN, VIRGINIA

IMPACT NO. F9p 22~
IMPACT DATE 22

NPG TEST NO.W

OBJECT £ - v/ £ / (% -
N 250 LB. &y // ¢ LLARDELD

Reference: NPG 3¥*. Hosoun 1 720. ﬂ33 dated
Reference: BuOrd 1ltr. ,,r [ 2 dated / D
Task Assignment No. /4 5: ZA 34/.. / - (_7, dated fé WR J25L

PLATE TARGET &1 F. BomE  gocxan
Gage 5,37) Class gr<o HEAD: Cal Type é‘ﬁ da m B
Maker P opPNEG/L : Mar%;z g/ No. &55, 2
Ro. - (roup ake
Dimensions Lot No. Tﬂ

Piller: YPOJNFLT Wt. -
OBLIQUITY o0 . Fuzes
{ﬁ. 777 ¢¢;‘£’# 723

PENRTRATION CotNFLETE Boosters

Thickness at Impact

Wt. of hes Y ;

No. of impact on plate

P e

Dist. from nearest {mpact MOTOR: (Cal. " Hk ér Mod 3
Dist. from near ed and . Motor temp. //J N

Impact area il

Spall: hW" Back COMPLETE ROUND: lark Mod

Dish ns Spur 4 fr %

wt. §an fired)
wt.

burned)

c 4k
th{?g (thrown] (started)

ck Button (thrcvn) (astarted)

OTHBR IIFORHATT ON

ulge

Through opening

ROCKET PERFORMANCE

1] =
Velocity, f/s: ﬂﬁﬁ&
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